Background
Introduction
Ulcerative colitis (UC), a form of inflammatory bowel disease (IBD), is an idiopathic, chronic inflammatory disorder of the colonic mucosa. The main symptoms of UC include diarrhea, rectal bleeding, and abdominal pain. Systemic features, such as fever, fatigue, and weight loss are more common if all or most of the colon is involved in patients with UC. Most commonly, UC follows a chronic intermittent course with periods of remission interspersed with relapse lasting weeks to months. Patients with UC have been reported to experience an exacerbation of symptoms prior to remission [1, 2] . The disease profoundly impacts patients' quality of life [3, 4] .
The concept of health-related quality of life (HRQOL) encompasses a more complete evaluation of the effects of the disease, incorporating physical, emotional, and social aspects of health perception and health functioning [4] . Measurement of HRQOL is becoming more prominent in studies of patients with IBD and evaluation of disease [5, 6] . Instruments that measure the HRQOL can be divided into generic instruments or disease-specific questionnaires. One such disease-specific instrument, the inflammatory bowel disease questionnaire (IBDQ), as developed by Guyatt and Irvine [7, 8] , has been shown to be valuable in assessing patients with IBD [9] [10] [11] and has widely been used in assessing the therapeutic efficacy in clinical trials [5, 6, 12, 13] .
The HRQOL correlates with disease activity in patients with UC [14] [15] [16] . IBDQ scores are significantly different between patients with active disease and patients in remission [9, 17] , as well as patients with mild and moderate-severe disease [11, 18] ; however, no studies have been conducted involving the HRQOL in patients with mild and moderate UC.
Some factors have a significant effect on the HRQOL in patients with UC. Disease characteristics, such as disease and endoscopic activity indices, correlate with the HRQOL, but disease distribution, duration of disease, and hospital admission, as well as demographic parameters, such as educational status, economic status, and marital status, do not significantly affect the IBDQ total scores [15, 19] ; factors, including gender and age, are controversial. Some studies support the effect of gender and age related to the HRQOL [20, 21] , while others do not [15, 19] . In China, a study explored factors affecting 92 patients with UC and Crohn disease in one province [22] , but no large-sample study involving the factors which influence the HRQOL in patients with UC in different regions of China has been conducted.
The aims of our study were to (1) compare HRQOL of mildly active UC patients with moderate patients; (2) explore the factors that influence the HRQOL in Chinese patients with UC; and (3) analyze demographic and disease characteristics of UC in China.
Methods

Study population
Patients with mild and moderately active UC were recruited from outpatients and inpatients at the Affiliated Hospital of Nanjing University of Chinese Medicine, Beijing Hospital of Chinese Medicine, Affiliated Hospital of Liaoning University of Chinese Medicine, and the First Affiliated Hospital of Henan University of Chinese Medicine in this cross-sectional study. The inclusion criteria were as follows: participants were between 18 and 65 years of age and had a confirmed diagnosis of mild or moderate UC. Before enrollment, all of the patients underwent a colonoscopy examination within 1 month. The diagnosis of UC was made according to the UC practice guidelines in adults (update) [1] . The Mayo score was used to assess disease activity (Table 1) [23] ; specifically, mild UC was defined as a Mayo score of 3-5 points, moderate UC was defined as a Mayo score of 6-10 points, and remission was defined as a Mayo score 2 [2, 24] . The exclusion criteria were the inability to comprehend or complete the IBDQ or the presence of co-existing diseases, including congestive heart failure, a history of a cerebrovascular accident, renal insufficiency, cirrhosis, peptic ulcers, diabetes mellitus, malignancies, and psychiatric disorders impacting HRQOL.
Two hundred forty-five Chinese patients with confirmed mild or moderate UC were enrolled. Twenty-one patients were excluded because of co-existing diseases which may impact the HRQOL. Finally, 110 mild and 114 moderate patients with UC were included.
The demographic parameters recorded were ID number, gender, and age. The disease characteristics included disease distribution, endoscopic grade, Mayo score, extra-intestinal manifestations, duration of disease, hospital admission, laboratory testing results, and medications.
Instruments
The IBDQ is a disease-specific questionnaire which contains 32 items categorized under four domains: bowel symptoms (10 questions); systemic symptoms (5 questions); emotional function (12 questions); and social function (5 questions). Responses are scored on a 7-point Likert scale in which 7 corresponds to the highest level of function. The final score ranges from 32 to 224; the higher the score, the better the HRQOL.
We obtained the questionnaire license agreement: use of the IBDQ, authored by Dr. Jan Irvine, was made under license from McMaster University, Hamilton, Canada. Dr. Jan Irvine authorised the Chinese version of the IBDQ, which is a translation from the original English 
Statistics
Statistical analysis was performed with SPSS (version 17.0 for Windows, SPSS Inc., Chicago, IL, USA). Frequency, median, and mean ± standard deviation (SD) were used for descriptive statistics. Student's t-test and analysis of variance were used for continuous variables with a normal distribution. The Mann-Whitney U-test and Kruskal-Wallis test were used for continuous variables with abnormal distribution. A chi-square test was used for categorical variables. Linear regression was used to assess the association and Spearman correlation coefficients were used to assess the correlation between the IBDQ score and Mayo score. Stepwise regression analysis was used to assess factors influencing the IBDQ score. The IBDQ total scores were used as dependent variables, and gender, age, hospital admission, Mayo score, extra-intestinal manifestations, disease duration, endoscopic grade, and disease distribution were used as explanatory variables. The choice of explanatory variables was based on literature reviews [15, 16, 20, [25] [26] [27] and clinical experience. Three explanatory variables (disease duration, endoscopic grade, and disease distribution) were categorical variables with three levels. These variables were transformed appropriately to three sets of dummy variables. For all analyses, a P value <0.05 was considered statistically significant.
Ethics
The study was approved by the Institutional Review Board of Human Research of the Affiliated Hospital of Nanjing University of Chinese Medicine. The patients gave their informed consent before enrollment. Participants provided their written informed consent to participate in this study.
Results
Patient characteristics
The demographic and disease characteristics of all 110 mild and 114 moderately active patients are listed in Table 2 . There were no significant differences in age, gender, extra-intestinal manifestations, disease duration, and hospital admission between the patients with mild and moderate UC. The disease distribution and endoscopic grade were statistically significant between the mild and moderate patients (P<0.05); specifically, 45.5% and 14.5% of the patients with mild UC had proctitis and extensive colitis compared to 34.2% and 28.1% in the patients with moderate UC, respectively. Moderate and severe findings were noted on endoscopy in 57.9% and 34.2% of patients with moderate UC compared to 28.2% and 29.1% in patients with mild UC, respectively. The patients' ages were non-normally distributed (Table 2) , and ranged from 19 to 65 years. The median age of patients was 38 years. The frequency of 28-30 years was higher than the other ages. There were more males than females included in UC patients (58% vs. 42%). Only 1.3% of patients had extra-intestinal manifestations, including axial arthropathy and erythema nodosum. Of the patients, 90.6% were outpatients. The leukocyte counts and CRP levels in patients with mild UC were significantly lower than the leukocyte counts and CRP levels in the patients with moderate UC (P<0.05; Table 2 ); however, there was no significant difference between the two groups with respect to the hemoglobin levels. The patients' medications are listed in Table 2 .
HRQOL of mild and moderately active UC
The mean ± SD IBDQ total scores of patients with mild and moderate UC were 156.20±24.99 and 143.94±28.10, respectively (Table 3) ; the patients with moderate UC had a significantly lower total score compared with the patients with mild UC (P = 0.001). The moderate patients' mean or median of four domains was also significantly lower than the patients with mild UC (P<0.05), especially with respect to the bowel symptoms domain (P = 0.001). Correlation between HRQOL and disease activity
The mean IBDQ total score of patients with mild and moderately active UC was 149.76±27.58. The Spearman correlation coefficients between the IBDQ domain score and disease activity index are shown in Table 4 . The Mayo score includes stool frequency, rectal bleeding, findings on endoscopy, and the physician's global assessment. Bowel symptoms are one component of the Mayo score. The correlation with Mayo scores appeared to be weaker with respect to systemic symptoms, emotional function, and social function domain scores than the bowel symptoms; social function had the weakest correlation (r2 = -0.026; P<0.05). A negative correlation existed between the IBDQ total and Mayo scores (r2 = -0.069, P<0.001), Although the correlation was weak because many factors, such as disease activity index, gender, education level, employment status, a family history of IBD, smoking status, and previous surgical resection, may influence HRQOL. S1 Fig represents the 
Factors influence the HRQOL
Linear regression analysis showed that higher disease activity index and female gender were associated with a lower total IBDQ score (both P<0.05), even after adjustment for age, disease distribution, endoscopic grade, extra-intestinal manifestations, disease duration, and hospital admission ( Table 5) .
HRQOL of male and female patients
Altogether, 130 male and 94 female patients with UC were enrolled. The mean ± SD IBDQ total score of female patients was 142.91±29.45, which was significantly lower than male patients (158.37±24.32, P<0.01). The mean or median of bowel symptoms, systemic symptoms, emotional function, and social function was lower in female patients than male patients (Table 6 ). Four domains between male and female patients were statistically significant (P<0.05), especially the emotional function domain (P = 0.002). 
HRQOL of different disease distribution
Eighty-nine, 87, and 48 patients with UC had proctitis, left-sided colitis, and extensive colitis, respectively. The median IBDQ total scores for patients with proctitis, left-sided colitis, and extensive colitis were 152.00, 154.00, and 160.50, respectively ( Table 7 ). The differences in disease distribution were not statistically significant with respect to the IBDQ total score (P = 0.183) and four domains (P>0.05). 
HRQOL of corticosteroids
Thirty-six and 27 patients with moderate UC received 5-aminosalicylates and 5-aminosalicylates and corticosteroids, respectively. Patients receiving 5-aminosalicylates and corticosteroids had lower IBDQ scores than patients only receiving 5-aminosalicylates ( Table 8 ). The mean of the total score, bowel symptoms, systemic symptoms, and emotional function symptoms was significantly lower in patients taking 5-aminosalicylates and corticosteroids (P<0.05). The difference in social function was not statistically significant (P>0.05).
Discussion
The incidence of UC in China is less than Europe and North America, but is increasing rapidly [28] . An increasing number of Chinese patients with UC have a low HRQOL [22] . Zhou [22] studied 92 patients with UC and Crohn's disease in Zhejiang, China. HRQOL was impaired in patients with UC and Crohn's disease. Only the disease activity index and employment status affected HRQOL in the Zhou study [22] . Gender had no impact on the HRQOL. We described the demographic and disease characteristics and HRQOL features of patients with UC in China. We analyzed 224 patients with UC in 4 provinces of China and showed that gender and the disease activity index are important factors involved in impairment of the HRQOL. Of note, the female patients had a lower HRQOL. Gender appeared to be most strongly related to IBDQ total scores in the current study and other studies [20, 25] ; however, the influence of gender on HRQOL remains controversial and gender has not been reported to be a significant predictor of HRQOL in some studies [14, 29] . In the current study, female patients had lower IBDQ total scores than males, especially with respect to emotional function compared to other domains. Chinese female patients with UC had more emotional problems compared to male patients [30] . This may be due to the traditional Oriental introversion of Chinese females that makes the results different from other studies in other countries. Psychological disorders in patients with IBD contribute to a poor HRQOL. Treatment of psychological disorders in patients with IBD disease has the potential to improve the HRQOL [26] , thus implying that Chinese females need more psychological care in conjunction with UC therapy. Patients with severe UC require hospitalization. Severe UC seriously affects the HRQOL with respect to bowel symptoms, systemic symptoms, emotional function, and social function domains. Nevertheless, patients with mild and moderate UC are mostly outpatients. The mean values of the IBDQ total score in patients with mild and moderate UC were <170 in the current study, while patients in remission have a score 170 [5, 8] . The HRQOL in patients with mild and moderate UC was affected. The mean or median values of the IBDQ total score and four domain scores in patients with moderate UC were also lower than the HRQOL in patients with mild UC, especially with respect to the bowel symptoms domain. Thus, there was a difference in HRQOL between patients with mild and moderate UC. Our study showed the HRQOL to have a negative correlation with Mayo scores. Patients receiving corticosteroids and 5-aminosalicylates had an impaired HRQOL compared to patients who only received 5-aminosalicylates in the current study. Patients receiving corticosteroids had a worse HRQOL, which may be due to complications and adverse reactions to corticosteroids [31] . The age of patients with active UC in our study did not have a normal distribution. We suggest the chief reason for the non-normal distribution was due to age of UC onset. UC has a bimodal pattern of incidence, with the focal onset peak between ages 20 and 30 years, especially in the 30 years, and a second smaller peak between ages 60 and 70 years [32] . The peak of age distribution in our study was at 28-30 years; however, we did not identify the second smaller peak in Chinese patients. The second reason for the non-normal distribution was we did not include patients <18 years of age in our study. In most studies involving UC, there is a slight male predominance [32] . Zhou [22] analyzed 52 patients with UC in Zhejiang province, China; the male-to-female ratio was 1.26. Jiang [28] analyzed 10,218 patients with UC in China; the male-to-female ratio was 1.09. We analyzed 224 patients with UC in four provinces of China; there still tended to be a slight male predominance, with a male-to-female ratio of 1.38. Of the patients in the current study, 1.3% had extra-intestinal manifestations, which is less than the report (6.1%) by Jiang [28] in China. Age, extra-intestinal manifestations, and hospital admission did not correlate with the HRQOL in our study.
Leukocyte counts and CRP levels in patients with mild UC were lower than the leukocyte counts and CRP levels in patients with moderate UC, implying that disease progressed with inflammatory infiltration. The disease distribution and endoscopic grades between patients with mild and moderate UC were significantly different in the current study, implying that the disease progressed with an expanded disease distribution and more severe endoscopic manifestations. The disease activity correlated with disease distribution and endoscopic grade; however, disease distribution and endoscopic grade did not the predictors of HRQOL in our study. HRQOL included bowel symptoms, systemic symptoms, emotional function, and social function. Disease distribution and endoscopic grade were connected with bowel symptoms, but not decisive factors regarding emotional and social functions. Thus, the correlations were weaker between HRQOL, and disease distribution and endoscopic grade. Based on stepwise regression analysis after controlling for disease activity, disease distribution and endoscopic grade appeared to be disease activity-related, and therefore there was a diminishing correlation with the HRQOL. Different disease distributions were not statistically significant with respect to the IBDQ score. The disease activity index (Mayo score) had a negative correlation with the HRQOL in the current study, which is in agreement with previous reports [15, 16] .
There were several limitations to our study. We did not recruit patients in remission to compare with patients who had mild UC. Education level, employment status, a family history of IBD, smoking status, and previous surgical resection are some factors that we could further explore with respect to HRQOL in patients with UC. The relationship between fecal calprotectin levels and disease activity index will be determined in corollary studies.
Conclusion
The HRQOL in patients with moderately active UC was less than the HRQOL in patients with mild UC. The HRQOL has a negative correlation with UC disease activity. IBDQ is a valid and reliable assessment tool that reflects the HRQOL of patients with UC. Factors, such as gender and the disease activity index (Mayo score), correlate with the HRQOL in China, but age, disease distribution, endoscopic grade, extra-intestinal manifestations, disease duration, and hospital admission have no correlations. Chinese females may benefit from additional psychological care in UC therapy. 
